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SPECIFICATIONS 

1. Title of the Invention 

Method and apparatus for supplying tire component material 

2. Claims 

1. A method of supplying a tire component material that is 
characterized by the fact that a tire component material that is 
adjusted beforehand so that its width is approximately equal to 
the winding length of an assembling drum is pulled out and cut to 
a prescribed length that corresponds to the width direction of 
the assembling drum and by the fact that the cut tire component 
material is successively supplied to a tire molding machine via a 
tire material supply device. 

2 . An apparatus for supplying tire component material 
comprising a cutting machine, which pulls out a tire component 
material of approximately the same width as the winding length of 
an assembling drum using a constant dimension conveyor and which 
cuts the said tire component material into a prescribed length in 
accordance with the width direction of the said assembling drum, 
and a tire material supply device which is installed with an 
orientation perpendicular to the aforementioned constant 
dimension conveyor and which successively supplies the 
aforementioned cut tire component material to a tire molding 
machine. 

3. Detailed Description of the Invention 
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The present invention relates to a method and apparatus for 
supplying a tire component material and, more specifically, to a 
method and apparatus that supplies a tire component material to a 
tire molding machine during a tire production process without 
using a cutting and joining processes. 

The conventional method of supplying a tire component 
material to a tire molding process, that is, to a band molding 
machine or a tire molding machine, consisted of, in case of 
corded rubber sheets called carcass, cutting the rubber sheets 
into much the same width as an assembling drum, joining the 
sheets into a long material, feeding the material to a molding 
machine and then cutting the material after wrapping it around 
the assembling drum. To explain this process further, woven 
carcass is attached to a rubber sheet by rolling. The raw 
material that is so formed is then cut into a width that 
corresponds to the desired tire size. The pieces of cut raw 
material are then joined together to form a long strip of 
material of the same width. The raw material that is joined is 
then wrapped around with cloth or polyethylene sheet in between 
to prevent the raw materials from sticking together. The raw 
material that is so wrapped is temporarily stored in a storage 
area. When necessary the raw material roll is transported to a 
tire molder and set on a servicer. The corded rubber sheet is 
separated from the cloth or polyethylene sheet and wrapped around 
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an assembling drum. The rubber sheets are then cut and joined so 
that the ends are overlapping. 

Because of the use of the above-described process, different 
types of raw materials had to be stocked to provide the necessary 
tire sizes. This increased the amount of inventory and inventory 
control, and the storage space and transportation vehicles for 
handling the inventory. 

Before the raw material is molded, the raw material must be 
wound out for cutting and then wound up after cutting and 
joining. These operations can cause such problems as reduced 
tackiness of the raw material or improper orientation of the 
cords which can adversely affect the quality of a tire. Another 
problem is that, if, when wrapping and joining a carcass on an 
assembling drum, the distance between the joint during the 
molding process and the joint during the cutting process becomes 
less than a certain amount, the material must be discarded 
because of the adverse effects on tire quality in terms of 
uniformity, balance, etc. This reduces the productivity of the 
molding process and has been one of the factors impeding the 
automation of the molding process. 

The present invention has been made in light of the 
aforementioned problems of the prior art. It is the object of 
the present invention to provide a method and apparatus for 
supplying a tire component material which simplify the prior art 
tire production process, efficiently supply a tire component 
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material to a tire molding process such as a band molding machine 
or a tire molding machine, and efficiently produce tires of good 
and stable quality* 

To accomplish the above-described objective, the present 
invention comprises a cutting machine, which pulls out a tire 
component material of approximately the same width as the winding 
length of an assembling drum using a constant dimension conveyor 
and which cuts the said tire component material into a prescribed 
length in accordance with the width direction of the said 
assembling drum, and a tire material supply device, which is 
installed with an orientation perpendicular to the aforementioned 
constant dimension conveyor and which successively supplies the 
aforementioned cut tire component material to a tire molding 
machine. 

An embodiment of the present invention is described next 
with reference to the accompanying figure • 

The accompanying figure shows a approximately planar view of 
a tire molding apparatus that embodies the present invention. 
Said tire molding machine is composed mainly of tire molding 
machine 10, tire material supplying machine 100 and tire material 
supplying machine 200 which is installed behind tire assembling 
drum 11 . 

The aforementioned tire molding machine 10 comprises the 
aforementioned tire assembling drum 11, head stock 12. which 
supports said tire assembling drum 11 in a rotatable as well as 
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in an expansion and reduction capable manner and which is 
equipped with a bead setting and folding mechanisms, tail stock 
13 which, during molding, supports the end of the axis of tire 
assembling drum .11 and which is equipped with a bead setting and 
folding mechanisms, and a stitcher device which is not shown in 
the figure. 

The aforementioned tire material supplying device 200 
comprises bonding conveyor 201 which transfers tire component 
material W to assembling drum l/l and wraps it around the said 
drum, constant dimension conveyor 202 which is installed with an 
orientation perpendicular to the said bonding conveyor 201 and 
which transports inner liner sheet Wl (rubber sheet) , and 
constant dimension conveyor 203 which transports corded rubber 
sheet W2 . 

Located successively upstream of inlet end 202a of constant 
dimension conveyor 202 , which determines the cut length of the 
aforementioned inner liner sheet Wl, and in line with each other 
are pit 204 formed by digging a hole in the. floor, stock roll 
cart 206 equipped with inner liner stock roll 205 , and 
replacement inner liner stock roll 207 . Inner liner sheet Wl, 
which is pulled out of inner liner stock roll 205, is transported 
to cutter 209 using constant dimension conveyor 202 via festoon 
208 , a slack section- 
In the figure, 210 is a motor for winding up the inner liner 
made of a cloth or a polyethylene sheet; 211 is a drive motor for 
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constant dimension conveyor 2 02 ; and 212 is a drive unit which 
slides cutter 209 in accordance with the cutting length of inner 
liner sheet Wl . 

Located upstream of inlet end 203a of constant dimension 
conveyor 203, which is installed parallel to the aforementioned 
constant dimension conveyor 202 and which transports corded 
rubber sheet W2, and in line with each other are stock roll cart 
213. which is used for replacing corded rubber sheet W2, stock 
roll cart 214 equipped with stock roll 214a , and festooner 218 , 
which comprises pull roll 21,5, pull roll drive motor 216, dancer 
roll 217, etc. and which controls the flow of corded rubber sheet 
W2. Corded rubber sheet W2 that is unwound from stock roll 214a . 
is cut to a prescribed length by cutter 219 . 

220 is a drive unit which slides cutter 219 in accordance 
with the cutting length of inner corded liner sheet W2. 

Located about bonding conveyor 201 , which transfers tire 
component material W to assembling drum 11 and which wraps it 
around the drum, at a position opposed to constant dimension 
conveyors 202 and 203 are transfer devices 221 and 222. 

22_3 is a drive motor for bonding conveyor 201 ; 224 is a 
vibrating unit of bonding conveyor 201 ; 224a is a fluid cylinder 
which is used for oscillating said vibrating unit 224 . 

225 is a guide rail that is used for controlling the 
approach and separation of tire material supply device 100 to and 
from assembling drum 11. 226, 227, 228 and 229 are sensors, such 
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as phototubes, which are used for positioning tire component 
material W. 

The above-described configuration is applicable when one 
inner liner sheet is used with one sheet of carcass. More 
carcasses can be used by increasing the length of bonding 
conveyor 201 or by installing a unit comprising unwinding, 
cutting and transporting devices on the other side of bonding 
conveyor 201 . 

The operation of the above-described embodiment is described 
next. When inner liner sheet Wl, which is separated from a 
fabric or" polyethylene sheet, is pulled out by constant dimension 
conveyor 202 via festoon section 208, sensor 226 senses the edge 
of said inner liner sheet and stops the operation of constant 
length conveyor 202. Inner liner sheet Wl is then cut into a 
prescribed length (or, prescribed width with respect to 
assembling drum 11) by a cutter in cutting device 209, which is 
moved by drive unit 2JL2 and secured at a prescribed location by 
ball screws, etc. (not shown in the figure). At the same time, 
corded rubber sheet W2 (carcass) is pulled out by constant 
dimension conveyor 2j03 via pull roll 215 and dancer roll 217 . 
Rubber sheet W2 is then cut into a prescribed length by cutter 
219 just like inner liner sheet Wl. Corded rubber sheet W2 is 
then placed onto bonding conveyor 201 by transfer device 222. 
Bonding conveyor 201 is then driven by drive motor 2_23 until 
sensor 228 detects the leading edge of corded rubber sheet W2. 
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When bonding conveyor 201 stops, corded rubber sheet W2 is 
transported to the position indicated by the imaginary line. 

When inner liner sheet Wl is transported onto bonding 
conveyor 201 by transfer device 221, inner liner sheet Wl is 
transported to the position indicated by the imaginary line. At 
the same time, sensor 228 ensures that inner liner sheet Wl is 
separated from corded rubber sheet W2 by distance L so that, when 
the two are wrapped around assembling drum 11, the joining 
position is correct. 

Bonding conveyor 201 is again driven, and when sensor 229 
senses the leading edge of inner liner sheet Wl, bonding conveyor 
2j01 stops. This completes the bonding preparation and a stand-by 
state takes effect. 

Once the tire molding machine (10) cycle begins and inner 
liner sheet Wl and corded rubber sheet W2 are ready to be bonded, 
the tip of vibrating unit 224 of bonding conveyor 201 is moved 
upward by fluid cylinder 224a and comes into contact with 
assembling drum 11. Rotating drum 11 turns, and at the same 
time, bonding conveyor 201 is driven at the same velocity as the 
peripheral velocity of assembling drum 11. Inner liner sheet Wl 
and corded rubber sheet W2 are wrapped around rotating drum 11 . 
The width of inner liner sheet Wl and corded rubber sheet W2* 
prior to cutting is set to a dimension required for providing the 
proper amount of overlap once they are wrapped around assembling 
drum 11. 
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The amount of overlap between inner liner sheet Wl and 
corded rubber sheet W2 is affected by the variation in the width 
of the strip of raw material. However, as far as. inner liner 
sheet Wl is concerned, the width of the strip of raw material may- 
be widened by the expected amount of width variation so as to 
incorporate a safe margin of overlap. 

With corded rubber sheet W2, however, an excessively large 
amount of overlap results in a final product (tire) with an 
uneven sidewall, an appearance problem. At the same time, if the 
amount of overlap is too small, an open cord condition results 
and the product has to be scrapped. 

These problems may be solved by installing a width 
measurement instrument (not shown in the figure) , .such as an 
image sensor, on constant dimension conveyor 202 so that the 
width that is read is used to fine adjust the circumference of 
assembling drum 11. In this case, assembling drum 11 is 
constructed as a unit that contracts in a radial direction. This 
can be accomplished by installing a screw axis inside assembling 
drum 11 or inside the main axis of head stock 12. The screw axis 
can then be rotated with a motor to control the circumference. 

During the process whereby a bead is set and the 
aforementioned wound material is folded around the bead, the next 
tire material is being prepared at tire material supply device 
200. 
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After the process of folding around the bead is completed, 
components such as chafer and sidewall are supplied from tire 
material supply device 100 . Tire material supply device 100 , 
riding on rails 225, is brought close to assembling drum 11, and 
by using a known material supply winding device (see, for 
example, Tokkai Sho 57-105336) , it is possible to automatically 
wrap the component around assembling drum 11. After stitching is 
completed with a stitching device, which is not shown in the 
figure, assembling drum 11 is contracted and the green case is 
removed to complete the molding cycle. 

The removal of the green case can, of course, be 
accomplished using known removal equipment. 

With the present invention, tire component material whose 
width is arranged beforehand to be approximately equal to the 
winding length around an assembly drum is pulled out. Said tire 
component material is then cut to a prescribed length that 
corresponds to the width direction of the assembly drum. At the 
same time, cut tire component material is successively supplied 
to a tire molding machine by means of a tire material supply 
device. This allows the traditional cutting process to be 
eliminated for corded rubber sheet W2 and allows the rolling 
process to be directly connected to a tire molding processing. 
This simplifies the line configuration and solves problems 
associated with space, etc. 
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The width of stock roll material that includes inner liner 
sheet Wl is changed by the outer diameter of assembly drum 11 . 
This reduces the number of different types of stock rolls that 
are required. This means less amount of stock space that is 
required, reduced inventory management work load and elimination 
of intermediate winding up and winding out of the stock roll 
material. At the same time, the shape and properties of corded 
rubber sheet W2 are better preserved, and the molding 
productivity and yield of tires are improved. Other synergistic 
effects that are observed at the same time include improved 
productivity of the entire tire production process, less scrap 
that is produced and energy savings. 
4. Brief Description of the Figure 

The figure is an abbreviated planar view of a tire molding 
apparatus that is an embodiment of the present invention. 

10. Tire molding machine 

11. Assembling drum 

2 00. Tire material supply device 
202, 203. Constant dimension conveyor 
205, 214a. Stock roll 
209, 219. Cutting device 

Agents: Patent attorney Shinichi Ogawa 

Patent attorney Yoshiteru Noguchi 
Patent attorney Kazuhiko Saishita 
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